The medulla oblongata is rarely the site of primary parenchymal haemorrhage. Pontine haemorrhages, whether primary or secondary to tentorial herniation, likewise rarely extend into the medulla. In a review of 105 cases of cerebral haemorrhage Mutlu, Berry, and Alpers (1963) commented that medullary haemorrhages were too small and too infrequently encountered to warrant analysis. Pezzani and D' Alessio (1956) found petechial haemorrhages in the medulla of many fatal cases of foetal anoxia, and Gross and Ehrlich (1940) found medullary haemorrhages in a small number of cases of severe head injury. We have found reference to five other cases of medullary haemorrhage in the literature. Two of these were due to rupture of angiomatous malformations (Bergman, 1950; Bosch and Janssen, 1962) , while the other three were spontaneous (Barron and Fergusson, 1959; Fa9on, Schwarz, and Ionescu, 1962).
The medulla oblongata is rarely the site of primary parenchymal haemorrhage. Pontine haemorrhages, whether primary or secondary to tentorial herniation, likewise rarely extend into the medulla. In a review of 105 cases of cerebral haemorrhage Mutlu, Berry, and Alpers (1963) commented that medullary haemorrhages were too small and too infrequently encountered to warrant analysis. Pezzani and D'Alessio (1956) found petechial haemorrhages in the medulla of many fatal cases of foetal anoxia, and Gross and Ehrlich (1940) found medullary haemorrhages in a small number of cases of severe head injury. We have found reference to five other cases of medullary haemorrhage in the literature. Two of these were due to rupture of angiomatous malformations (Bergman, 1950; Bosch and Janssen, 1962) , while the other three were spontaneous (Barron and Fergusson, 1959; Fa9on, Schwarz, and Ionescu, 1962) .
In view of the rarity of this condition, the following two cases seen at the Royal Perth Hospital in the past six years are reported. In one case the haemorrhage was primarily medullary, while in the other it extended into the medulla from the pons.
CASE 1
The patient was a 48-year-old woman who was awakened by severe left-sided headache and subsequently vomited. There was a past history of hypertension, which 14 years previously had been treated by lumbar sympathectomy with partial improvement. An arthrodesis of the left knee had been performed eight years previously because of severe osteoarthritis. Over the preceding year she had suffered from angina pectoris which had increased in severity over the previous two months. Oral anticoagulant therapy had been commenced and she was having a maintenance dose of phenindione, 75 mg daily. The prothrombin time nine days before the ictus was 25 seconds (control 13 seconds).
The headache improved considerably after an intramuscular injection of pethidine, but she subsequently complained of numbness over the right eye. (Fig. 1) . Rostrally the haemorrhage extended as far as the inferior olivary nucleus where it measured 4 x 2 mm and involved the gracile and cuneate nuclei. Below this level it was larger and involved the deeper structures on the left side of the medulla. It reached a maximum size of 6 mm at the junction of medulla and cervical cord where it was more central in position and occupied almost the whole of the posterior half of the cord. There was no haemorrhage into the ventricular system. Microscopic examination of the medulla showed a well-circumscribed recent haemorrhage at the margins of which were many smaller satellite petechial haemorrhages, many of them perivascular. In most instances details of the vessel wall were preserved but in a few there appeared to have been rupture of the vessels. The walls ol many arterioles and small arteries in the medulla showed advanced hyalinization of the media, while in the more severely affected ones the intima was also involved (Fig. 2.) Examination of the rest of the brain revealed no abnormality. The vessels of the circle of Willis showed moderately severe focal atherosclerosis. The basilar artery was the most severely affected but there was only minimal narrowing of the lumen of this vessel.
CASE 2
The patient was an 87-year-old woman who was admitted to the Royal Perth Hospital on 27 May 1967 having been found unconscious at the convalescent home where she lived, some three hours after the evening meal. No further details were available. She had been treated with digitalis for several years for control of congestive cardiac failure.
On admission she was drowsy but could be roused to obey simple commands. There was no spontaneous speech and, although she attempted to answer questions, she was unable to speak. She responded to visual stimuli in all parts of both visual fields, but visual acuity could not be accurately assessed and the presence of bilateral cataracts did not allow an adequate fundoscopic examination. The eyes were deviated to the left and she was unable to look to the right. The pupils were equal in size and reacted to light, both directly and consensually and on accommodation. The comeal reflexes were present on both sides and there was no impairment of facial sensation. There was weakness of both upper and lower portions of the right side of the face and there were occasional myoclonic movements of the angle of the right side of the mouth. The palate failed to move on either side and a gag reflex was not obtained. She was unable to swallow the secretions which accumulated in the pharynx and which could be aspirated with no discomfort. was present on the right side of the basis pontis and extended into the upper medulla on the right side (Fig. 3) . In its rostral portion it occupied most of the medial tegmentum and dorsal part of the basis pontis on the right side. At a more caudal level it was situated more ventrally and involved the medial portion of the right inferior olivary nucleus, the right pyramidal tract, and adjacent arcuate nuclei in the medulla. Microscopic examination showed that the haemorrhage was well circumscribed from the surrounding parenchyma, which showed vacuolation, many axonal swellings, and numbers of pleomorphic microglia. Around the margin of the haemorrhage were many capillaries and macrophages which contained lipid material and haemosiderin. Mononuclear cells were also present in the outermost layers of the haematoma (Fig. 4) In the first case the haemorrhage was situated in the lower portion of the medulla and extended into the upper cervical cord. In its rostral portion it occupied the posterior part of the left side of the medulla and involved the gracile and cuneate nuclei, accounting for the loss of vibration and position sense in the left limbs. Involvement of the spinal tract and nucleus of the trigeminal nerve and spinothalamic tract was responsible for the subjective sensory manifestations on the right side of the body.
Involvement of the decussating pyramidal fibres on the right side by the haemorrhage at a more caudal level accounted for the left-sided pyramidal signs. In the second case the haemorrhage extended from the lower pons into the upper portion of the right side of the medulla. Involvement of the right side of the pons resulted in right lower motor neurone facial paralysis, paralysis of conjugate movement of the eyes to the right, and crossed hemiparesis. The anarthria, dysphagia, and palatal paralysis were attributed to a combination of involvement of the right nucleus ambiguus and vagal nucleus in the medulla and bilateral supranuclear pyramidal tract involvement. In neither case had the haemorrhage ruptured into the ventricular system, as occurred in the reported cases of haemorrhage due to rupture of angiomatous malformations (Bergman, 1950; Bosch and Janssen, 1962) .
In neither case was the source of the haemorrhage obvious. In particular, no vascular malformation, large or cryptic, was found. There has been considerable controversy regarding the pathogenesis of primary intracerebral haemorrhage and several hypotheses have been put forward in the past. These have been summarized by several authors including Globus (1938) , Mutlu et al. (1963) , and Ross Russell (1963) . The original suggestion of Charcot and Bouchard (1868) that many such haemorrhages result from the rupture of small arterial aneurysms is now more widely accepted, particularly since the demonstration by Ross Russell (1963) that microaneurysms are found in many hypertensive patients, particularly in the basal ganglia and thalamus, parts of the brain where there are long penetrating arteries and which are common sites for primary intracerebral haemorrhage. Hyalinosis of arteriolar walls as described by Scholtz and Neito (1938) has also been implicated as the pathological basis for arterial rupture leading to cerebral haemorrhage.
This change appears to be indistinguishable from benign hypertensive arteriolosclerosis which was present in both of the present cases. Shwartz (1930) proposed that large haemorrhages may result from confluence of smaller petechial extravasations from vessels weakened by neurogenic spasm. The findings of small perivascular haemorrhages at the margin of the haematoma in case 1 suggest that this mechanism may have had some part to play in its formation.
The rarity of medullary haemorrhages must be related in some way to regional anatomical or haemodynamic peculiarities. Mutlu et al. (1963) attached significance to the fact that most medullary arteries run horizontally in contrast to those of the pons. They also suggest that the large cisterna magna may protect the venous circulation from compression between the medulla and the base of the skull accounting for the rarity of secondary venous haemorrhages in the medulla. Fa9on et al. (1962) suggested that haemorrhages are commoner in the rostral portions of the brain-stem because of the fact that vascular malformations are much more common in this region. However, most cases of primary pontine haemorrhage are unassociated with vascular malformations and a more likely explanation is that microaneurysms are commoner in the pons which is supplied by long penetrating branches from the basilar artery (Cole and Yates, 1967) . Unlike the pons the medulla does not have these long penetrating vessels of supply and this may account for its relative immunity to primary haemorrhage. Ross Russell (1963) in his microangiographic studies confined himself to examination of the striate arteries and did not comment on the vessels of the brain-stem. However, similar studies by Cole and Yates (1967) failed to demonstrate micro-aneurysms in the medulla, whereas they were relatively common in the pons. Further studies of the vasculature of the brain-stem may throw further light on the differential susceptibility of the pons and the medulla to primary haemorrhage and also on the role of the Charcot-Bouchard aneurysm in the pathogenesis of cerebral haemorrhage.
SUMMARY
Haemorrhage into the medulla oblongata is an uncommon occurrence. The clinical and pathological features of two cases of medullary haemorrhage are described with comments on possible pathogenetic mechanisms and possible reasons for the rarity of the condition.
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